EE 206: Homework #3 Solution

Voltage and Current Division. Voltage Nodes. Due Mon, Feb 3rd

Resistors in Series and Parallel

1) Assume R = 100. Determine the total resistance, Rab

100
aC

200 300

400

600
500

b O

Work from the inside out
200 11300 = 120
120 + 600 = 720
720 11400 = 257.14
257.14 + 100 = 357.14
357.13 11500 = 208.33
208.33 + 100 = 308.33

answer: Rab = 308.33 Ohms



2) Assume the total resistance is Rab = 400 Ohms. Determine R.

100
aG

200 300

400

600
500

b G

Rab =400 = 100 + Rc
Rc =300

300 =500 IIRd

1,1

300 — 300 T &,

Rd =750
Simplifying the inside

200 11300 = 120

120 + 600 =720

720 1400 = 257.14
Then...

257.14+R =750

R =492.86 Ohms

answer: R = 492.86 Ohms




Voltage Division:

2a) Use votlage division to determine the voltages V1, V2, and V3
Recall

Ry
Ve= (totalR) Vin

Then
Vlz(%£&M310V=4A44V
V2:<%£&MJIOV:SIMOV
ng(WQ&M310V=0556V

Note: V1 + V2 +V3=10.000V

2b) Determine the power dissipated in the 10 Ohm resistor (in Watts)
2
P=VI=%=IR

V2 0.556V)2
p =Y — 036V
R 10Q

=30.9mW



Problem 2)

Iy 2y

10A f 80 90

2a) Use current division to determine the current 11, 12, and I3

(% )

[ = —2 110A=1.01124
PG
I —(9—%\10A—08989A
2=\ 1 L) =y
80+90+10
(% )

I;= | T 104 =8.08994

80 90 10

Note: I1 +12 + I3 = 10A

2b) Determine the power dissipated in the 10 Ohm resistor (in Watts)
P=Vi=% =PR
P=I’R
P =(8.80994)" - 10Q = 654.46W

10



Voltage Nodes:

3) Write the votlage node equations for the following circuit. Solve for V1..V3 using Matlab (or
similar program)

100

VO 100 V1 V2 100 V3
ov | * 200 200 200
Vo = IOV
Vi-Vo Vi Vi-Va ) _
( 100 )+(ﬁ) +( 100 ) =0
VoV, V, V-V
( 100 )+(ﬁ) AT ) =0
V3=V, Vi) _
( 100 ) + (ﬁ) =0
Group terms
1 1 Vo } _ (10
(ﬁ T ) Vi- (100) Va= (100) - (100)
(100) Vit (ﬁ + 2_00 + ﬁ) V- (100) V=0
1
—(m) Vo + (m + 2—00) V3=0
Place in matrix form
I (L 1 L) -1 0
100 T 200 T 100 100 Vv (&)
1 100
) () &) | v
100 100 7200 T 100 100 2 0
Vs
=1 . 0
0 100 (100 + 200)




Solve using Matlab

A = [1/100+1/200+1/100,-1/100,0 ; -1/100,1/100+1/200+1/100,-1/100 ;
0,-1/100,1/100+1/200]

0.025 - 0.01 0.
- 0.01 0.025 - 0.01
0. - 0.01 0.015

los]
Il

[10/100 ; O ; 0]

.1

o O O
Y

V = inv (A) *B
Vi 5.1162791

v2 2.7906977
V3 1.8604651

4) Check your answers in PartSim (or similar program)

100 100 100
10,00 R1 g 12 R2 RED R3 1.86+]
AAAY ' AvATAY ' NN
200 200 200
R5 R6 R7
vag| 1ov % % %
T [458e34
» > 3
X1




Calculated Simulated

prob 3 prob 4

v 5.1162791 5.12

ve 2.7906977 2.79

Ve 1.8604651 1.86
VO 100 V1 100 V2 100

10V 200 200 200

Circuit for Problem 3 - 4



5) Write the votlage node equations for the following circuit. Solve for V1 .. V3 using Matlab (or
similar program)

500

Write the voltage node equations

Vo=10V
(bt} o () o (ke + (M5e) =0
(4a5t) + (35) + (52) =0
() o () (52) =0
Group terms
(5 s+ i+ ) V= () v (5 ve = () = ()
() Vi (4 ) V2~ (s a0

() Vi (75 ) Va + (s 4 g+ ) V3 = 0




Place in matrix form
1 1 1 1
(100 + 200 + 100 + 500)
()
100
()
500

Solve using Matlab
A = [1/100+1/200+1/100+1/500,-1/100,-1/500]
A= [A; -1/100, 1/100+41/20041/100, -1/100]
A [A ; -1/500, -1/100, 1/100+1/200+1/500]
0.027 - 0.01 - 0.002
- 0.01 0.025 - 0.01
- 0.002 - 0.01 0.017
B = [10/100 ; 0 ; O]
0.1
0.
0.
V = inv (A)*B
vl 4.9429658
v2 2.8897338
v3 2.2813688

(

10
100

)



6) Check your answers in PartSim (or similar program)

500

R4
MWy
i s "
AN t AN 1
200 200 200
R5 R& R7
V3+ 10V
T 50
X1
Circuit for Problem 5 - 6
Calculated Simulated
prob 5 prob 6
Vi 4.9429658 4.94
ve 2.8897338 2.89
v 2.2813688 2.28




